A new infrastructure is urgently needed at the global level to facilitate exchange on key issues concerning genome editing. We advocate the establishment of a global observatory to serve as a center for international, interdisciplinary, and cosmopolitan reflection. This article is the first of a two-part series.
The technological revolution in genome editing has elicited significant concern about what it means for human dignity and integrity. New techniques like clustered regularly interspaced short palindromic repeats (CRISPR) promise to rewrite the code of life at the most fundamental molecular level with greater precision than ever before. Of innumerable potential applications, the most ethically challenging are those that would make heritable genetic alterations in human beings. The potential for editing the human germline has elicited international concern about the essence of human integrity and the norms that should guide and govern biology's newfound editorial aspirations. At stake are questions of moral overreaching, responsibilities to future generations, and appropriate forms of deliberation in judging which biotechnological futures to welcome or reject on behalf of the entire human community [1] .
Few would claim that mere acquisition of editorial capacity authorizes scientific hands to write whatever they please. The human futures now being imagined reach beyond the biological arrangements of nucleotide texts. They encompass the values -social and moral -of the forms of life that are foreseen by biology's roving editorial eye. If genome editing has opened a 'crack in creation' [2] , the integrity of life and the shared norms that underwrite and safeguard it must not be allowed to slip carelessly into that opening.
Recognizing the need to catalyze a conversation on these issues, scientific leaders took some initial steps. In December 2015, the US National Academies, the Royal Society (of the United Kingdom and the Commonwealth), and the Chinese Academy of Sciences cohosted an International Summit on Human Gene Editing. At the end of the Summit, the Organizing Committee affirmed that genome editing technologies pose novel governance challenges because they affect the future of the human species. They noted it would be irresponsible to proceed with clinical germline genome editing until there is a demonstration of 'safety and efficacy', a 'broad societal consensus about the appropriateness of the proposed application', and corresponding regulatory oversight. They called upon the 'international community' to 'strive to establish norms' for guiding the uses of this technology and noted the need for an 'international forum' embracing 'a wide range of perspectives and expertise' [3] . More recently, reports of gene editing in human embryos have elicited further calls for transnational cooperation [4] .
These assertions raise important questions: To what extent are existing scientific and political institutions capable of initiating the forms of deliberation that the prospect of editing life demands? Are these institutions qualified to ask the right questions? What are the respective rights, roles, and responsibilities of scientific experts, policymakers, publics, and scholars in working toward a 'broad societal consensus'? What new modes and mechanisms of participation, deliberation, and representation are needed?
We summarize the perspectives of an international, interdisciplinary group of scientists, social scientists, ethicists, philosophers, religious thinkers, legal scholars, and policy practitioners on these issues. Grouped under each salient word in the Summit's call for a 'broad societal consensus' are highlighted concerns about the terms of deliberation, the need for ongoing interdisciplinary exchange and global deliberation on developments at this rapidly moving frontier, and the implications for applications of transformative biotechnologies to future lives, with uncertain impacts across generations.
How Broad Is 'Broad'?
The 2015 International Summit recognized the need for two kinds of breadth: geopolitical, in the sense of including perspectives from multiple nations; and substantive, as reflected in the call for 'a wide range of perspectives and expertise'. Both kinds of breadth are critically important. National policy positions are shaped by divergent legal and philosophical traditions and political histories. These have led to definitions of human integrity, rights, and dignity that justify different treatments of biotechnological constructs such as in vitro embryos, stem cells, and cell lines. The norms governing such objects reflect deep-seated conceptions of human flourishing that deserve to be identified, learned from, and debated in international fora.
The starting points of discussion vary across societies. In Germany, for example, the touchstone for evaluating human genome editing is an explicit, constitutional commitment to human dignity [5] . Canadian law on assisted reproduction calls for protecting 'human individuality and diversity, and the integrity of the human genome' [6] . The 29 countries that have ratified the Oviedo Convention see the fundamental question as one of human rights and associated notions of human dignity and integrity [7] . In the United States, the primary legally enforceable governance mechanism is the Food If scientific consensus predetermines which issues are worth debating, we lose the possibility of learning from the wide range of moral ideas that human societies have developed over millennia. Thus, a narrow consensus on the safety and efficacy of clinical applications, whether affirming or prohibiting, would ignore deep cultural differences in modes of reasoning and taking responsibility. Failure to engage seriously with differences in moral, religious, social, political, and legal discourses would be costly. It would bypass the productive work of centuries of disciplined thought that lie behind and are embedded in different cultural and legal norms. It would also preclude testing and recalibrating any society's taken-forgranted approaches in the light of versions developed in other societies. Engagement with diverse ways of thought is a prerequisite for developing the cosmopolitan ethic (Box 1) that, in our view, needs to inform a broad societal consensus. These issues often remain contested, even within single nations. As yet, there are few international bodies with the capacity to forge global agreements on fundamental questions, although examples exist of a partial consensus, as in the 1997 Oviedo Convention [7] . To make progress toward wider, more reflective agreements, it will be necessary to adopt a stance of openness and willingness to understand and engage with other perspectives -and a commitment to building processes and infrastructures for achieving it. Science's viewpoints will be of key importance in the development of a cosmopolitan ethic, but science cannot be granted primacy over other sources of disciplined ethical reflection, whether from religion, philosophy, law, or culture.
